Fluoroquinolone induction of phage-mediated gene transfer in multidrug-resistant Salmonella.
Fluoroquinolones are broad-spectrum antibiotics that inhibit bacterial DNA gyrase and topoisomerase activity, which can cause DNA damage and result in bacterial cell death. In response to DNA damage, bacteria induce an SOS response to stimulate DNA repair. However, the SOS response may also induce prophage with production of infectious virions. Salmonella strains typically contain multiple prophages, and certain strains including phage types DT120 and DT104 contain prophage that upon induction are capable of generalised transduction. In this study, strains of multidrug-resistant (MDR) Salmonella enterica serovar Typhimurium DT120 and DT104 were exposed to fluoroquinolones important for use in human and veterinary disease therapy to determine whether prophage(s) are induced that could facilitate phage-mediated gene transfer. Cultures of MDR S. Typhimurium DT120 and DT104 containing a kanamycin resistance plasmid were lysed after exposure to fluoroquinolones (ciprofloxacin, enrofloxacin and danofloxacin). Bacterial cell lysates were able to transfer the plasmid to a recipient kanamycin-susceptible Salmonella strain by generalised transduction. In addition, exposure of DT120 to ciprofloxacin induced the recA gene of the bacterial SOS response and genes encoded in a P22-like generalised transducing prophage. This research indicates that fluoroquinolone exposure of MDR Salmonella can facilitate horizontal gene transfer, suggesting that fluoroquinolone usage in human and veterinary medicine may have unintended consequences, including the induction of phage-mediated gene transfer from MDR Salmonella. Stimulation of gene transfer following bacterial exposure to fluoroquinolones should be considered an adverse effect, and clinical decisions regarding antibiotic selection for infectious disease therapy should include this potential risk.